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IMPORTANT ASPECTS 
OF 

EXTERNAL POOL FIRES 


• Heat transfer 

CONVECTIVE 

RADIATIVE 

• Flame characteristics 

BURNIN6 RATES 
FLAME SHAPE, SIZE 
TURBULENCE 
WIND EFFECTS 

• Plume characteristics 

ENTRAINMENT 
TURBULENCE 
WIND EFFECTS 

• Unsteady phenomena 

FIRE OSCILLATIONS 
FIRE WHIRLS 
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OBJECTIVES 




DETERMINE HEAT FLUX TO SURFACES AS A FUNCTION OF POOL SIZE 

- CONVECTIVE HEAT FLUX 

- RADIATIVE HEAT FLUX 


OBTAIN INFORMATION THAT CAN BE COMPARED WITH THEORETICAL 
MODEL FOR RADIATIVE FLUX IN THE 'NEAR FIELD' 


PREDICT RADIATIVE HEAT FLUX FOR ARBITRARY POOL SIZE 
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MEASUREMENTS AND INSTRUMENTATION: 



— OPEN POOL FI RES — 

• HEAT FLUX: CALORIMETERS. RADIOMETERS 

• TEMPERATURE: THERMOCOUPLES 

• FLAME SIZE. SHAPE: PHOTOGRAPHY 

• WEATHER ENVIRONMENT 


VERTICAL POSITIONING OF NEAR-FIELD HEAT 
FLUX CALORIMETERS AND THERMOCOUPLES 
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o REPRESENTS THERMOCOUPLE LOCATION 

r- ' REPRESENTS HEAT FLUX CALORIMETER LOCATION 



LOCATION OF POOL FIRE INSTRUMENTATION 

(PLAN VIEW) 


PREVAILING WIND 
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0 I N-THE-FLAME CALORIMETER AND THERMOCOUPLE 
(DIRECTED DOWN AT HEIGHT OF 0.6L) 

□ NEAR-FIELD CALORIMETER/THERMOCOUPLE TREE 
> FAR-FIELD RADIOMETERS 


123 



MEASUREMENTS AND INSTRUMENTATION: 



10 FT. X 10 FT. PANELS — 

• HEAT FLUX: CALORIMETERS 

• TEMPERATURE (GAS, SURFACES): THERMOCOUPLES 

• FLAME SIZE, SHAPE: PHOTOGRAPHY 

• WEATHER ENVIRONMENT 
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ir ^ 10 FT X 10 FT PANEL INSTRUMENTATION 
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O- THERMOCOUPLE 
□- HEAT FLUX CALORIMETER 
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POOL FIRE FLAME HEAT BALANCE 



ENERGY IN: 

l?lphp + iftglv + 0Mp4H 

FUEL ENTRAINED COMBUSTION 
AIR 

"equals 

ENERGY OUT: 




RADIATION COMBUSTION 
PRODUCTS 




RADIATIVE HEAT TRANSFER MODELING 



• HOMOGENEOUS, ISOTHERMAL ASSUMPTION 
INPUT: FLAME SHAPE 

FLAME TEMPERATURE 
EMISSIVITY 

OUTPUT: SPATIAL DISTRIBUTION OF 

RADIATION IN THE NEAR-FIELD 

• NON-HOMOGENEOUS CASE (DETAILED FLAME MODEL) 
INPUT: THERMOCHEMICAL PROPERTIES 

BOUNDARY CONDITIONS 

OUTPUT: FLAME SHAPE, TEMPERATURE, EMISSIVITY 
BURNING RATE, ETC 
SPATIAL DISTRIBUTION OF RADIATION 
IN THE NEAR FIELD 




